Frontal cells appear in two locations-in the frontal recess and in the frontal sinus.
Introduction
Frontal cells are ethmoid cells that have pneumatized into the frontal bone. In 1941 Van Alyea reported the presence of frontal cells in 41% of randomly selected specimens. 1 He classifi ed them into two groups-those located in the area of the frontal recess and those that had invaded the frontal sinus itself. In 1994, Bent et al 2 devised a system of classifying frontal cells into four types, which came to be known as Bent and Kuhn types:
• type I: a single cell located above the agger nasi cell;
• type II: a tier of two or more cells located superior to the agger nasi cell;
• type III: a single massive cell that has pneumatized superiorly into the frontal sinus; and
• type IV: a cell contained entirely within the frontal sinus that may appear as a cell within a cell on coronal computed tomography (CT).
In this article, the author describes his study of the anatomic and clinical differences between frontal cells in the area of the frontal recess (Bent and Kuhn cell types I and II) and frontal cells that have invaded the frontal sinus (Bent and Kuhn cell types III and IV).
Materials and methods
The author reviewed 487 left and right sides of coronal CTs of the paranasal sinuses that had been obtained from 300 consecutively presenting patients (600 sides) who were being evaluated for chronic sinusitis. The scanning had been performed with 3-mm contiguous slice thicknesses and fi lmed in bone windows. No scans were included that were characterized by excessive motion or beam-hardening artifact, reconstructed imaging, or inappropriate gantry angulation. Nor were scans included from patients who had undergone previous surgery, from those with excessive disease that obscured the bony anatomy, and from those with craniofacial defects or a history of craniofacial trauma.
For the purposes of this study, the frontal cells were classifi ed according to location; group A cells (fi gure 1, A) were located in the area of the frontal recess (Bent and Kuhn cell types I and II), and group B cells (fi gure Volume 89, Number 9 www.entjournal.com ■ E20
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1, B) were those that had invaded the frontal sinus itself (Bent and Kuhn cell types III and IV).
The goal of the study was to determine the prevalence of frontal sinus disease, concha bullosa, and frontal sinus hyperpneumatization in both groups. The diagnostic criterion for sinus disease was the presence of more than 3 mm of mucosal thickening. Concha bullosa was defi ned as the pneumatization of the inferiormost aspect of the middle turbinate. Hyperpneumatization of the frontal sinus was defi ned as pneumatization that extended into the orbital plates and squamosal aspect of the frontal bone. 3 The chi-square test was performed for statistical analysis.
Results
Frontal cells were found to be present on 112 of the 487 CT images (23.0%). Of these, 73 (65.2%) were classifi ed as group A frontal cells and 39 (34.8%) were classifi ed as group B cells.
Frontal sinusitis was observed on 32 (43.8%) of the group A images and on 28 (71.8%) of the group B images (fi gure 2, A). The difference was statistically signifi cant (p < 0.05).
Concha bullosa was found on 22 (30.1%) of the group A images and on 4 (10.3%) of the group B CTs (fi gure 2, B)-a statistically signifi cant difference (p < 0.05).
Hyperpneumatization of the frontal sinus was seen on 16 (21.9%) of the group A images and 18 (46.2%) of the group B images (fi gure 2, C). Again, the difference was statistically signifi cant (p < 0.05).
Discussion
The fi nding in the current study that frontal cells were present on 23.0% of the CTs is consistent with a fi nding by Meyer et al, who studied more than 700 CTs and found a prevalence of 20.4%. 3 The role of frontal cells in frontal sinus obstruction and frontal sinusitis has long been well established. 2, 3 However, the difference in the prevalence of frontal sinusitis between the frontal cells of the frontal recess and the frontal cells of the frontal sinus had not been previously established. The current study has shown that frontal sinusitis is more prevalent in patients with frontal cells that have invaded the frontal sinus (group B) than in those whose frontal cells were located in the frontal recess area (group A).
Wang and Jiang demonstrated that pneumatization of the middle turbinate occurs as part of the normal development of the ethmoid labyrinth. 4 Hatipoğlu et al showed that the bulbous type of concha bullosa preferentially drains into the hiatus semilunaris and the extensive type drains into the frontal recess. 5 They also demonstrated that the prevalence of concha bullosa was higher in the frontal cells of the frontal recess than in the frontal cells of the frontal sinus. It is already known that the presence of frontal cells is positively associated with hyperpneumatization of the frontal sinus. 3 In the current study, hyperpneumatization was greater in the frontal cells of the frontal sinus than in the frontal cells of the frontal recess.
Márquez et al declared that frontal cells should be named on the basis of their location-that is, as frontal sinus cells and frontal recess cells. 6 For clinical purposes, the classifi cations of frontal cells must have some clinical relevance. The difference between a Bent and Kuhn type I cell (a single frontal recess cell located above the agger nasi cell) and Bent and Kuhn type II cells (a tier of two or more cells located superior to the agger nasi cell) is not very relevant. Both types can block the drainage of the frontal sinus into the frontal recess. The fi ndings of this study suggest that it might be both clinically and anatomically more reasonable to categorize frontal cells on the basis of their location than on their Bent and Kuhn type.
